Introduction
Ovarian vein thrombosis (OVT) is a rare but potentially serious complication after surgical and gynecologic procedures such as oophorectomy and hysterectomy [1] . Nevertheless, the majority of cases have been described in the postpartum period. Clinical symptoms are vague and nonspecific, with fever and abdominal pain being its most common manifestations, making often the diagnosis challenging. Imaging techniques like CT scan, MRI, and ultrasonography may be useful diagnostic tools. Typically, treatment includes the administration of anticoagulants and antibiotics [2] . The main purpose of this report is to present an extremely rare case, the third described in literature [3, 4] , of ovarian vein thrombosis in a 40-year-old woman after total laparoscopic hysterectomy due to leiomyomas and deep endometriosis. We argue that the surgical technique and the thermal damage caused by the bipolar electrocautery, should be taken into consideration as potentially etiopathogenic mechanisms of ovarian vein thrombosis. This work has been reported in line with the SCARE criteria [5] .
Case summary
A 40-year-old woman, gravida 2, para 2 presented to our unit complaining of mild intermenstrual vaginal spotting and dyspareunia. Her gynecological past medical history included a left No other pathology or chronic drug use was reported and there was no family history of thrombophilia. She had never received oral contraceptives or any hormonal therapy in the past. Her BMI was 24.8 kg/m 2 .
On admission, gynecological examination revealed tenderness in the pouch of Douglas, her cervix was firm, and vaginal bleeding was noted. Her laboratory workup was normal, she had a temperature of 36.3 • C, her blood pressure was 134/73 mmHg, and her pulse rate was 88 beats/min. Abdominopelvic MRI showed two deep endometriotic nodules infiltrating the posterior vaginal fornix and upper part of the rectovaginal diaphragm, and multiple intramural uterine myomas.
Given the MRI findings and her clinical presentation, she was scheduled and treated with total laparoscopic hysterectomy, left oophorectomy and right salpingectomy, followed by suspension of the right ovary on the ipsilateral round ligament of the uterus. Prior to the hysterectomy, a partial vaginectomy to excise the nodule was performed. The rectovaginal nodule was excised en bloc with the previous lesion after detaching it from the bowel serosa. Pelvic adhesiolysis was also performed.
The patient was hospitalized for 4 days and she was discharged on the 5th postoperative day in good condition. She was prescribed postoperatively tinzaparin (low molecular weight heparin; LMWH) 4500IU subcutaneously (sc) once daily for twenty days.
On the 7th postoperative day, the patient was readmitted with complaints of abdominal pain localized on the right iliac fossa. She had a temperature of 37.7 • C, her blood pressure was 125/72 mmHg, and her pulse rate was 92 beats/min. Her admission laboratory tests were within normal limits. An abdominal CT scan revealed a filling defect and enlargement of the right ovarian vein, a finding consistent with ovarian vein thrombosis ( Fig. 1) . Given that the patient was under anticoagulant prophylaxis at the time, a complete thrombophilia work up was not performed as several hematologic analysis would have been unreliable. She was administered sc enoxaparin 6000 IU sc bid. Anti-Xa serum levels were measured to ensure therapeutic levels.
On the 19th postoperative day, an MRI scan was performed to evaluate the ovarian vein status and the results of anticoagulant therapy. The MRI did not reveal any pathological findings of the right ovarian vein and the blood tests were within normal range. The patient was discharged on the 20th postoperative day without any symptoms and she was continued on enoxaparin 4000 IU bid for three months. After completion of her anticoagulant therapy, she underwent an extensive evaluation for thrombophilia which did not reveal any clinically significant findings.
Discussion
Virchow's triad of venous stasis, endothelial wall injury and hypercoagulability may lead to thrombus formation [3] . OVT was first described in 1909 by Vineberg [6] . Ovarian veins are located anatomically by the ovaries and fallopian tubes, and they originate from the vascular plexus of the broad ligament [4] . On the right side, the ovarian vein drains directly into the inferior vena cava, while the left one into the left renal vein [7] . OVT develops on the right side in 70-90% of patients, while both ovarian veins can be implicated in 11-14% of the cases. The higher incidence on the right side can be explained by the longer length of the ovarian vein and the lack of competent valves [8] .
The symptoms are often nonspecific and may include fever (80%), abdominal pain more often located on the right side and associated with flank and back pain. Common clinical and laboratory findings may include leukocytosis, tachycardia, vomiting and nausea. It can be difficult to distinguish these symptoms from other causes that mimic OVT such as appendicitis, irritable bowel disease, endometritis, hydronephrosis, pyelonephritis, hematoma, tubo-ovarian abscess, and adnexal torsion [2, 3] . OVT can lead to life-threatening complications such as extension of the thrombus into the inferior vena cava and pulmonary embolism which may occur in 25% of untreated patients [8] .
OVT may be associated with conditions such as pelvic inflammatory disease, malignancy, inflammatory bowel disease, sepsis, and pelvic or abdominal surgery [8] . Thrombophilia may act as a risk factor for its development [9] . In gynecology, OVT can occur after laparotomy, uterine prolapse and malignancies [3] . In obstetrics, OVT is a rare entity which affects 0.05-0.018% of postpartum women after vaginal delivery and 1-2% after caesarian section [2] . The first seven days postpartum are of increased risk for its occurence. [10] Idiopathic OVT is a very rare condition that has been reported in a small number of cases [8] .
According to the literature, the cases of OVT in association with hysterectomy for benign lesions are rare; especially, the association with laparoscopic hysterectomy is very unusual and only two cases have been described so far [3, 4] . Richter et al. demonstrated that bipolar vessel sealing systems carry an increased risk of adjacent tissue thermal damage, and vein wall trauma [4, 11] . In our case the use of bipolar electrocautery may indeed have contributed to OVT. In addition, ovariopexy on the ipsilateral round ligament and the consecutive stretching of the infundibulopelvic ligament may have influenced the blood flow into the vessels, provoking the development of a thrombus. The technique of ovariopexy has been well described in the literature and is recommended especially during laparoscopic hysterectomy. It involves creation of a window of the posterior leaf of the broad ligament to isolate and pedunculate the infundibulopelvic ligament, and is performed in order to reduce the risk of torsion in cases of ovarian preservation, and to have an easily identifiable ovary for postoperative imaging follow-up [12] .
Before the development of modern imaging techniques, the diagnosis of OVT was based on laparotomic evaluation or a heparin test [12] . Nowadays, ultrasonography, magnetic resonance angiography, and CT scan can be used for its diagnosis [9] . However, ultrasonographic imaging is a poor method of OVT detection, because the whole length of the vein may not be identifiable due to increased BMI and the postoperative bowel distension. More specifically, the color score ultrasound technique is associated with low sensitivity (55.6%), low specificity (41.2%), and low accuracy (46.2%). On the other hand, MRI is associated with high accuracy, up to 100%, in OVT diagnosis [13] . Despite the fact that abdominal CT scan has lower sensitivity (77.8%) and specificity (62.5%) compared to MRI, due to its rapid access and lower cost it is commonly used as the 'first line' diagnostic method [8, 9, 13] .
Treatment of OVT is controversial and there is no standard evidence -based protocol. Anticoagulation therapy and use of intravenous antibiotics remain the mainstay for its treatment [4] . First, with respect to anticoagulation therapy there is no consensus on standard dosage, duration, or therapeutic agent [9] . Most patients are initially treated with heparin intravenously, followed by warfarin [8] . In most studies, patients are treated with heparin (LMWH or unfractionated) for three to six months, and a vitamin K antagonist for maintenance. When septic thrombophlebitis is suspected, antibiotics are often prescribed. The duration is based on the response to treatment and it lasts from 2 days to 7 days. Different agents may be used such as: a ␤lactam antibiotic with ␤lactamase inhibitor, a second-third generation cephalosporin with metronidazole, gentamycin, and clindamycin [9] .
Overall, OVT is a rare complication of pelvic surgery and minimally invasive procedures in particular, but requires a high clinical index of suspicion due to its nonspecific symptoms. Abdominal CT scan and anticoagulant therapy are often used for the diagnosis and treatment of OVT, respectively. The application of bipolar electrocautery in combination with ovariopexy on the ipsilateral round ligament during laparoscopic hysterectomy should be furthermore evaluated as possible contributing mechanisms for the thrombus formation.
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